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THE 2000 GROWING SEASON: THE GOOD, THE BAD, AND THE UGLY 
Dale E. Farnham 
Assistant Professor/Extension Agronomist 
Department of Agronomy 
Iowa State University 
Introduction 
The phrase "the good, the bad, and the ugly" may seem rather hackneyed, but I think in many 
respects it describes the 2000 growing season quite well. There certainly were some good things 
that happened, along with some bad and a few ugly things as well. On the good side were . 
unusually warm and dry conditions early in the season that resulted in record planting paces for 
both com and soybean, excellent conditions at pollination, and overall excellent potential for high 
yields (at least early in the season). As for the bad, the most obvious factor was the dry 
conditions, both early and late in the season. Add in some fertility imbalances, insect problems, 
and diseases and the forecasted record yields slowly began to erode away. Finally, widespread 
stalk lodging was probably one of the more significant factors that I would list in the ugly 
category. Let's take a closer look at what happened during the 2000 growing season and attempt 
to explain why things turned out the way they did. 
Yield estimates are presented by Crop Reporting District in Table 1. The October Crop Report 
estimated Iowa com and soybean yields at 148 and 44 bu/ac, respectively. For com, this 
represents a seven-bushel decrease from the September estimate and a one-bushel decrease from 
lasts year's state average yield of 149 bu/ac. One can expect these numbers to be adjusted 
Table 1. Iowa com yields, by reporting district, in bushels per acre (USDA-NASS). 
District 1999 2000* 
Northwest (NW) 
North Central (NC) 
Northeast (NE) 
West Central (WC) 
Central (C) 
East Central (EC) 
Southwest (SW) 
South Central (SC) 
Southeast (SE) 
STATE 
*Estimated 
--------------Yield Per Acre (bushels)-------------
163.3 154 
148.5 153 
154.9 155 
147.0 136 
154.0 153 
152.9 153 
132.2 136 
127.8 140 
126.7 138 
149.0 148 
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somewhat by subsequent reports. The yield relationship between com and soybean varies between 
regions and is a reflection of the variation in growing season conditions in the different parts of 
the state. 
Early Season 
To begin, the year got off to an unusually warm and dry start. The dry conditions began back in 
mid-season 1999 and persisted through the winter months. In addition, unseasonably warm 
conditions limited frost penetration in the soil, with most of the state reporting no frost remaining 
by mid-February 2000. This triggered the beginning of fieldwork across much of the state by the 
first ofMarch. Fertilizer applications, including fall applications, were nearly 60% complete 
(compared to 48% normal); oat seedings were nearly 80% complete by the first of April 
(compared to 28% normal) (Iowa Ag Statistics); and there was a report of soybeans being planted 
in southern Iowa on March 8. 
The dry conditions continued into April and com and soybean planters began to roll across the 
state. Soil temperatures at the four-inch level ranged from the mid to upper 40s in the north to 
the low 50s in the south. These temperatures would fluctuate some, but by mid-month, they 
would remain above 50° F. Com planting pace began to accelerate with 10% of the com acres 
planted by the end of the third week of April (Table 2). By the end of the first week of May, 95% 
of the com acres were reported planted, a pace that was nearly double the normal pace, and 56% 
of the soybean acres were reported planted. According to the Iowa Ag Statistics Office, the com 
planting pace was the fastest on record. At this same time, 36% of the com acres were reported 
to be at emergence, a rate that is normally achieved by May 20. 
Table 2 . 
District 
NW 
NC 
NE 
we 
c 
EC 
sw 
sc 
SE 
2000 Iowa com planting progress by week for various crop reporting districts.* 
------------------------------Percent of com planted by----------------------------
April 9 April 16 April23 April30 May 7 May 14 
0 1 6 66 97 100 
1 2 6 82 98 100 
0 0 5 54 90 95 
1 
0 
1 
0 
1 
1 
2 
2 
2 
3 
3 
2 
11 
21 
4 
14 
14 
7 
64 
78 
35 
66 
56 
56 
93 99 
98 100 
95 97 
95 99 
90 .97 
94 99 
State** 0/0 2/0 1 0/0 65/19 95/49 99172 
*Adapted from Iowa Agricultural Statistics Reports. 
**Percent complete 2000/percent complete normal. 
Still of concern at this time were the overall dry conditions. Table 3 provides rainfall information 
for the current growing season. Light rains did fall in isolated areas of the state in the early part 
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Table 3. 2000 Iowa regional crop season precipitation, in inches, from April 1 to date indicated 
(cumulated and departure from average).* 
District 
NW 
NC 
NE 
we 
c 
EC 
sw 
sc 
SE 
May 1 June 5 July 3 
1.5/-1.2 6.4/-0.3 10.0/-0.7 
1.8/-1.4 7.4/-0.3 13.4/1.5 
2.7/-0.7 10.4/2.5 17.2/5.3 
1.2/-2.2 4.1/-3 .8 8.6/-3 .3 
1.4/-2.0 6.2/-1.7 12.0/0.1 
3.4/0.0 9.1/1 .2 16.4/4.5 
1.8/-1.6 4.1/-3 .8 10.5/-1.4 
2.1/-1.3 5.1/-2.8 13 .1/1.2 
2.5/-0.9 6.3/-1.6 . 14.6/2.7 
*Adapted from Iowa Agricultural Statistics Reports. 
August 7 
13.3/-1.5 
18.1/1.4 
21.5/4.9 
11.8/-4.8 
16.4/-0.2 
20.6/4.0 
15.9/-0.7 
16.9/0.3 
18.3/1.7 
Sept. 4 
16.0/-2.2 
20.7/0.3 
24.9/4.4 
12.7/-7.8 
18.5/-2.0 
22.3/1.8 
17.4/-3 .1 
19.3/-1.2 
20.2/-0.3 
October 2 
17.1/-4 .1 
22.1/-1.7 
27 .0/3.0 
13 .7/-10.3 
20.0/-4.0 
26.4/2.4 
19.2/-4.8 
22.3/-1.7 
25 .0/1.0 
of May, but it was rarely enough to halt fieldwork for very long. Low water levels were reported 
in many rural ponds and wells, as well as in rivers and streams. Seedbeds were powder-dry across 
much of the state, dry enough to cause some producers to delay planting until rain was received. 
For those acres that had been planted, the question turned to "would there be enough moisture for 
gennination to take place?'' A worst-case scenario would be if the gennination process started 
but then the seed dried out and died. Along with this concern was the fear that emerged plants 
would run out of moisture ifrain was not received. Subsoil moisture content was rated at 83% 
short and very short and 17% adequate at the end ofMay. 
Generally speaking, once the top one or two inches of soil dries, evaporative losses are minimized 
and the only avenue for moisture loss is through the plant itself. For very small plants with small 
leaf area, transpirationallosses also would be minimal. Theoretically then, moisture losses from 
the soil would be small and, if there wa!) ample subsoil moisture, emerged corn and soybean plants 
should have plenty of moisture to get a good start. With unseasonably warm temperatures, 
however, the resulting atmospheric moisture demand was great enough to impose significant 
stress on the crop. With limited root development, the plants couldn' t take up water fast enough 
to satisfy the demands of the warm, dry air. In addition, many fields were exhibiting signs of 
drought-induced potassium deficiency, a fertility imbalance brought on by the dry conditions and 
the lack of normal root development. Generally, a good soaking rain will resolve this condition. 
The condition of the corn crop at the end of May was rated 59% good and excellent (USDA-
NASS). 
Just when many producers were finishing planting and thinking about weed control options, 
another problem reared its ugly head, this problem being of the six-legged variety. Corn flea 
beetles (Chaetocnema pulicaria) began making their presence known across the state. When 
winters are mild, flea beetle survival increases. Realizing the past winter was quite mild, it was no 
surprise that the beetles were present in the state. What was surprising, however, was how large 
an area was infested with the pest. With reports of as many as 6-8 beetles per plant, leaf damage 
from the beetles was quite significant in many areas and producers began treating their fields to 
control the pest. The corn flea beetle poses a double threat to com plants. Not only does the leaf 
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feeding damage the plant externally, but the beetle also can be a vector for Stewart' s Disease 
(caused by the bacteriumErwinia stewartii which may overwinter in the gut ofthe flea beetle). 
Stewart' s Disease, also called Stewart' s wilt or bacterial wilt, may cause leaflesions but also can 
result in the development of a rot in the crown area of the plant. The overall effect is a wilting 
and possible death of the plant any time before tasseling. Producers had no other options but to 
wait and see if the disease deveioped. 
The month of June brought some much-'needed rain for most of the state. Unfortunately, the 
driest parts of the state received the least amounts of rain. In other areas, however, it was a little 
too much. Rainfall accumulations in excess of six inches fell in the northeastern part of the state, 
resulting in localized flooding and some soil erosion. Along with this heavy rain came some hail 
and high winds. Because of the damage resulting from the heavy rains and hail, it was estimated 
that approximately 3-4% of the com and 5% of the soybean acres would be replanted. Also, 
many fields that had exhibited the drought-induced potassium deficiency symptoms earlier in the 
season were not recovering as might have been expected once some rain had been received. Lack 
of an adequate root system may partially explain these lingering effects. 
By the end of June, the cooler, wetter weather had helped replenish subsoil moisture supplies and 
the crop was responding favorably. Topsoil moisture was rated at 62% adequate and 19% 
surplus and subsoil moisture was rated at 38% adequate and 8% surplus across the state. The 
condition of the com crop was rated 73% good and excellent (USDA-NASS). This compared to 
86% for Illinois, 84% for Indiana, and 73% for Minnesota. With the recent rains and cooler 
weather, the com crop was heading into pollination time in good shape. 
Mid-Season 
July entered somewhat cooler across the state with some light rain reported except for northern 
Iowa, which again received heavy rains. All talk of a drought in 2000 had ceased in this p~ of 
the state as the heavy rains once again caused rivers and streams to swell, some pending in fields, 
and some gully erosion. Heavy rains also fell in central and southeast Iowa, causing flooding and 
erosion in these areas also. There also were storms with high winds and heavy rain that 
pummeled north central and southwest Iowa causing some com to lean and snap. Northwest 
Iowa remained dry, however. 
Table 4 provides growing degree information for the 2000 growing season. From this .table, one 
can see that temperatures were quite warm in May (note departure from normal under June 4 
column), cool in June, and slightly cooler in July. The much needed moisture and near normal 
temperatures resulted in crops growing rapidly and looking quite good over most of the state. By 
mid-month, topsoil moisture was rated at 79% adequate to surplus, while subsoil moisture was 
rated at 62% adequate to surplus. 
European com borer was a non-issue once again. Very low populations were reported across the 
state. Without doubt, Bt com has been a factor in this decline but a natural low in the population 
cycle also may be partially responsible. On the negative side, however, Stewart' s Disease had 
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Table 4. 2000 growing degree days from May 1 to dates indicated (cumulated and departure 
from average).* 
District June4 July 2 August 6 September 3 October 1 
NW 460/38 967/-21 1725/-100 2304/-72 2694/-5 
NC 466/55 970/7 1704/-54 2275/-7 2653/58 
NE 474/65 974/22 1704/-42 2314/32 2699/93 
we 528/67 1067/3 1869/-69 2512/-16 2940/51 
c 516/68 103811 1805/-84 2443/-18 2853/38 
EC 516/74 1039111 18111-62 2467/21 2876/70 
sw 565/80 1123/3 1961/-81 2670/-6 3125/49 
sc 565/80 1121/1 1954/-94 2656/-24 3095/14 
SE 576/83 1144/12 1981/-66 2692/18 3143/56 
*Adapted from Iowa Agricultural Statistics Reports. 
been diagnosed in numerous fields, primarily in the south but also as far north as Garner in 
Hancock County. As a result, stands were reduced to less than optimum populations in these 
fields. 
These near perfect growing conditions resulted in the corn crop entering into the tasseling and 
silking phases quite early and progressing at a near record pace. Silking pace by districts is· 
presented in Table 5. 
Table 5. 
District 
NW 
NC 
NE 
we 
c 
EC 
sw 
sc 
SE 
2000 corn silking progress by week for various crop reporting districts.* 
----------------------------Percent of corn silked by--------------------------
July 16 July 23 July 30 August 6 
25 67 91 99 
32 89 96 99 
29 59 90 96 
67 
65 
25 
84 
68 
66 
87 
96 
88 
93 
86 
83 
98 
100 
92 
94 
90 
98 
100 
100 
97 
100 
99 
100 
State** 50112 84/38 95/74 99/91 
*Adapted from Iowa Agricultural Statistics Reports. 
**Percent complete 2000/percent complete normal. 
Warmer temperatures and high relative humidity helped accelerate crop development. By mid-
July, 50% of the corn acres in the state were reported at or past silking. At this same time in 
1999, only 18% ofthe corn acres were reported to be silking. On average (5-year), only 12% of 
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the corn acres are reported at silking by this date. By the end of the month, 95% of the corn acres 
across the state had silked, at least a week ahead of normal. In addition, 50% of the corn was 
reported in the milk stage and 14% in the dough stage. Note Table 6 for a comparison of silking 
dates and the resulting average yields for the past seven years. At the end of July, the USDA had 
reported that 73% of the Iowa corn crop was rated in the "good" and "excellent" categories. This 
compared to 86% for Illinois, 79% for Indiana, and 78% for Minnesota. It certainly appeared that 
Iowa was on target for a record setting year for corn production. 
Table 6. A comparison of 1994 through 1998 silking pace of the Iowa corn crop.* 
Silked by: 1994 1995 1996 1997 1998 1999 2000 
July 10 10 
July 16-17 52 18 50 
July 20-24 82 14 4 11 49 71 84 
July 27-31 98 60 42 70 84 90 95 
Aug. 3-8 85 77 92 94 98 99 
Aug. 10-15 96 93 99 99 100 100 
Avg. Yield 152** 123 138 138 145 149 148# 
*Adapted from Iowa Agricultural Statistics Reports. 
**Current record. 
~ 
"Estimated (October 2000). 
August began with slightly below normal temperatures and some widespread rains across the 
state. Northwest Iowa remained dry, however, as the drought of2000 was becoming a reality in 
this part of the state. Several counties in this area applied for disaster relief. Despite the dry 
conditions in the northwest and west central parts of the state, the corn crop in general appeared 
to be in excellent condition. The USDA Crop Report for August forecast corn yields for Iowa to 
be 15 5 bushels per acre. If this were to hold true, it would be a new record yield for the state 
(current record is 152 bushels per acre set in 1994). 
Warmer temperatures quickly returned and reminded us all what August in Iowa can be like. 
Table 4 shows that the month of August helped gain back some lost ground (from June and July) 
in growing degree day accumulations. The warm temperatures really began to accelerate crop 
maturity, especially in areas where there had been moisture stress, fertility imbalances, or disease 
problems. By the end of the month, many were predicting an early harvest. Just under 10% of 
the crop was reported to be mature and safe from frost . This compares to only 6% mature at this 
time in 1999 and only 3% on average. Overall crop condition had been slowly declining, totaling 
66% good and excellent for Iowa, compared to 79% for Illinois, 79% for Indiana, and 68% for 
Minnesota. 
Late Season 
September brought a return to summer-like conditions. The first week of the month saw 
temperatures pass the 100° mark at numerous locations across the state. Discussions about the 
combined effects ofwarm temperatures and lack of moisture were prevalent. The USDA Crop 
Report for September rated Iowa's corn crop unchanged from the August report, at 155 bushels 
per acre. Many felt that this estimate was too high given the warm temperatures and extended dry 
period that much ofthe state had experienced. The crop was maturing very rapidly and the dry, 
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warm conditions were helping speed the process. By the end of the first week of September, 32% 
of the com crop had reached a mature state (safe from frost) (Table 7). This pace is nearly two 
weeks ahead of normal. With the accelerated maturity, concerns regarding 
Table 7. 2000 com maturity progress by week for various crop reporting districts.* 
-----------------------------Percent of com mature by-------------------------------
District August 27 Sept. 3 Sept. 10 Sept. 17 Sept. 23 
NW 
NC 
NE 
1 19 46 86 98 
we 
c 
EC 
sw 
sc 
SE 
5 
2 
17 
3 
9 
31 
18 
16 
25 
15 
43 
21 
13 
61 
43 
67 
State** 9/3 32/12 
*Adapted from Iowa Agricultural Statistics Reports. 
**Percent complete 2000/percent complete normal. 
39 
46 
66 
71 
58 
85 
79 
85 
61/28 
83 98 
55 88 
94 99 
98 100 
74 99 
98 100 
91 98 
94 100 
87/51 98/75 
early frost were essentially nonexistent. Premature death of plants in many fields was being 
blamed on not only the heat and lack of moisture, but also on a variety of causes. Stalk qu.ality 
was rapidly deteriorating and widespread lodging was reported. Severe storms with high winds 
and hail also damaged crops in numerous parts of the state. Because of the extensive lodging that 
was reported, it was anticipated that harvest would begin quickly. Sure enough, by the end of the 
first week of September there were scattered reports of com harvest (both grain and seed) across 
the state. 
Harvest was well underway by mid-September as reports of lodging and down corn continued to 
pour in. Estimates of lodging at the end of the month showed about 29% of the crop had 
moderate lodging and about 8% had heavy lodging. Producers were keeping machine shops busy 
requesting and installing reels on their cornheads to facilitate picking up the downed com. The 
warm, dry weather persisted as harvest progressed at near record pace (Table 8). Warm 
temperatures and high winds rapidly dried grain to less than 20% moisture in many fields. The 
dry conditions also increased the potential for fires and numerous field fires were reported. Clear 
skies brought cooler nighttime temperatures with some light frost reported in northern Iowa on 
September 25th. With the rapid maturation of the crop, there was little in danger of frost damage 
at this time. Early yield reports for corn ranged from 140 to 180 bushels per acre, perhaps· not 
what was anticipated but a good crop just the same. To make room for the 2000 crop, many 
elevators began storing remaining 1999 crop outside. 
The month of October began with slightly cooler than normal temperatures. A hard freeze 
covered much of the state on October 8tli, but most of the crop was far enough advanced that little 
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Table 8. 
District 
NW 
NC 
NE 
we 
c 
EC 
sw 
sc 
SE 
2000 com harvest progress by week for various crop reporting districts.* 
-----------------------------Percent of com harvested by------------------------------
Sept. 10 Sept. 17 Sept. 24 October 1 October 8 October 15 
7 7 13 21 36 79 
2 7 9 25 38 71 
3 4 11 19 37 48 
3 
2 
2 
7 
2 
3 
12 
22 
3 
10 
7 
14 
30 
33 
12 
34 
23 
27 
60 
51 
27 
57 
37 
37 
79 95 
72 91 
40 60 
70 84 
51 64 
51 75 
State** 311 10/3 21 /5 38/10 51118 76/34 
*Adapted from Iowa Agricultural Statistics Reports. 
* * Percent complete 2000/percent complete normal. 
damage was done. Warmer conditions returned by mid-month, but the dryness continued. 
Harvest progressed rapidly because of the ideal weather, but the dry conditions caused numerous 
combine and field fires around the state. By mid-October, 76% ofthe com acres in had been 
harvested (USDA-NASS). This pace is over two weeks ahead of the 5-year average pace of34% 
harvested by this time. 
The October crop report did show a response to the warm, dry conditions. The state average 
com yield was forecast by the USDA to average 148 bushels per acre. This represents a 4.5% 
decrease from what was forecast for September. Individual yield reports as of mid-October 
hovered around the average level, but given the drier harvest moistures, most producers were not 
too disappointed when realizing Mother Nature had once again taken care of the crop drying 
expense. Grain moisture content coming out ofthe field was reported to average 15% across the 
state. Some tillage and fertilizer applications had begun, also. Soil temperatures ranged from the 
upper 50s in the north to the mid-60s in the south. Many producers were hoping for some 
additional rain, as the state was still quite dry. Approximately 75% of the state' s topsoil was 
rated short or very short of moisture while 80% of the state' s subsoil was rated short or very 
short. This leaves the state in much the same condition it was in last year at this time, and without 
needed moisture to recharge the subsoil reserves before the ground freezes this winter, near-
drought conditions could exist again for the 2001 growing season. 
Summary 
In summary, there was a mix of good and bad things that affected the 2000 crop. A warm, dry 
spring enabled planting to be accomplished at a record pace. However, the early planting and 
early germination and emergence provided a crop that was vulnerable to attack by insects, 
specifically the com flea beetle. Under more normal conditions, if the crop had not emerged as 
early as it did, this insect pest may not have had the opportunity to make the impact that it did. 
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The dry conditions triggered numerous responses, many ofwhich failed to completely disappear, 
even with the return of some much needed moisture. Conditions at pollination were near perfect 
and silking also occurred at near record pace. The potential for a record crop certainly was there, 
if the remainder of the season would be favorable. As it would tum out, dry conditions prevailed 
and early maturity and plant death lowered yields from what was forecast to be another record 
crop. However, the warm, dry conditions also helped naturally dry the crop in the field . With 
petroleum prices on the rise, producers were satisfied once again with letting Mother Nature help 
dry the com. The persistent dry conditions have many wondering about the 200 1 season and if 
the drought will continue. The 2000 season provided numerous lessons that should help prepare 
us for the next season, no matter if it is good, bad, or ugly. 
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